Diet-Dependent Effects of the Drosophila
ism such as Drosophila. We generated mutations in Lk6 (compare Figure 3C with Figure 2C ). We conclude that eIF4E is regulated both by phosphorylation and by direct Lk6 is a positive growth regulator that becomes limiting binding to 4E-BPs. The activity of 4E-BPs is intimately only under poor nutrient supply. linked to nutrient availability because TOR, the kinase We initially identified Lk6 as a negative growth regulathat is part of a nutrient-sensing complex [20] , phostor capable of suppressing, upon overexpression, a bigphorylates 4E-BP under nutrient-rich conditions, leadeye phenotype. Moreover, ubiquitous overexpression of ing to the dissociation of 4E-BP from eIF4E [21] . Lk6
Lk6 at 100% yeast resulted in a growth reduction (see function might become limiting when amino acid levels above, Figures 1B and 1C) . The results of the loss-ofare reduced. Lk6 mutant as well as control larvae were function analysis suggest that Lk6 overexpression under reared on food with a reduced content in yeast (and our standard conditions acts in a dominant-negative therefore limited amino acid supply) to test this hypothemanner. We wondered whether the negative effects on sis. At 30% yeast, control flies did not show any weight growth were also contingent on amino acid availability. loss when compared to flies reared at 100% yeast (our At 30% and 20% yeast, Lk6-overexpressing flies were standard fly medium). In contrast, Lk6 mutants were no longer reduced in weight when compared to control significantly smaller at 30% yeast (weight reduction of flies ( Figure 3D) . Furthermore, the lethality caused by 9% in males and 20% in females; Figure 3A ; data not Act5CGal4-mediated Lk6 overexpression at 100% yeast shown). The reduced size resulted from a diminution in cell number because cell size was not affected in the (only 16% and 2% survivors for females and males, We speculate that the net result of Lk6/Mnk activity role of Mnk1/2 for cap-dependent translation. It is conceivable that overexpressed Lk6 exerts a dominant-neg-(i.e., whether translation is inhibited or promoted) is not determined by the absolute levels of Lk6/Mnk, but rather ative effect on translation efficiency by reducing the affinity of phosphorylated eIF4E for capped mRNA, leadby the ratio of activated Lk6/Mnk and free eIF4E (i.e., not bound by 4E-BPs), the limiting factor for translation ing to a precocious disassembly of the eIF4F complex. Reducing the amino acid supply abolished the negainitiation (see Figure 4) . Under our standard culture conditions (high protein), a larger fraction of eIF4E assemtive effects of Lk6 overexpression on growth, suggesting that the activity of Lk6 is also regulated in response to bles into functional eIF4F complexes because of high TOR activity, thereby promoting translation. Under renutrients. The mechanism for this additional layer of regulation is unknown but is likely to involve phosphoryduced conditions (e.g., 30% yeast), TOR pathway activity is lowered, and, thus, more 4E-BP binds and inhibits lation by the upstream kinases ERK and/or p38. Consis- regulated in response to nutrient limitation and osmotic stress [25] .
